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HIGH INTENSITY LAMP 
BACKGROUND OF THE INVENTION 

The present invention relates to lighting devices, and more particularly, to 
illumination devices adapted to provide high intensity lighting. 

A known problem with using typical prior art lights in high intensity applications is 
that the lights consume large quantities of power and generate excessive heat in 
comparison to other lighting devices. These applications thereby suffer not only from 
higher operating costs and limited portability due to the devices large power consumption, 
but also can become susceptible to premature failure due to the prolonged exposure to 
excessive heat. 



SUMMARY OF THE INVENTION 

The invention mitigates the above-described problems by providing high intensity 
lighting devices that employ a reflective member and a linear light source, which by way 
of example can be a gas discharge lamp, such as a fluorescent lamp, a mercury vapor 
lamp, or a neon lamp, or a linear incandescent lamp. The linear light source and reflective 
member typically share a common axis that extends through their lengths. 

More specifically, the present invention provides a lighting device having a high 
luminous intensity. The lighting device comprises a linear light source, a reflective 
member, and a translucent region. Preferably, the reflective member is shaped and sized 
to securely engage the linear light source and the translucent region, which is typically 
transparent. In this design, the lighting device may be sealed from moisture and 
contaminants and may be shielded from shock. 
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In one aspect of the invention, the reflective member comprises a reflector having 
at least three polygonal-shaped sides. The reflector is preferably located near the ends of 
the linear light source to direct rays of light toward an intermediate translucent region. In 
alternative embodiments, the reflective member may include more than one reflector, and 
each reflector may have a generally conical shape. The generally conical shape may 
comprise circular, triangular, elliptical, parabolic, and other cross-sectional shapes to 
control the transmission pattern of light. Preferably, when the reflector has circular cross- 
sections, its smallest circular cross-section is positioned adjacent to an end of the linear 
light source. 

The above-described reflective member may comprise a specular or a diffuse 
reflector. Preferably, the reflective member further comprises a coating or reflective film, 
such as a silver reflective film. A coating or reflective film offers the advantage of 
reflecting light with minimal absorption which further increases the luminosity of the 
lighting device. 

In another aspect of the invention, the translucent region has a substantially 
cylindrical shape with a central axis typically coincident with the common axis of the 
linear light source and the reflective member. Alternatively, the translucent region can 
have a number of circumferential lengths or arcs. Lenses may also be used in this aspect 
of the invention so that rays of light incident on the translucent region are refracted into an 
array of substantially parallel light rays emitted from the lighting device. 

In yet another aspect of the invention, the translucent region may comprise a 
plurality of prisms. In one exemplary embodiment, prismatic light reflective material 
comprised of a plurality of substantially prism like members refract light at different 
angles to emit an array of substantially parallel light rays from the lighting device. These 
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transmissive prisms refract light traveling in many different directions to produce a highly 
luminous collimated array of light 

The reflective member has a substantially total internal reflectance (TIR) so that 
substantially all of the light produced by the light source is emitted from the lighting 
device through the translucent region, and is preferably collimated by a lens unitarily 
formed or interconnected with the translucent region. The axial length of the translucent 
region may comprise only a small portion of the total axial length of the light source, 
such as on the order of one to seventy five percent, with ten to fifty percent being 
preferred. Nevertheless, substantially all of the light produced by the light source is 
emitted only through the translucent region, resulting in a high intensity lighting device. 

The disclosed devices consume little power and do not produce excessive heat in 
comparison to known lighting devices. The reflective members can be shaped and sized to 
a variety of linear light sources so that a variety of lights can be created from few parts, 
rendering a highly adaptable technology that is economical to operate and inexpensive to 
construct. These features as well as other advantages of the invention will become 
apparent upon consideration of the following detailed description and accompanying 
drawings of the embodiments of the invention described below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a preferred embodiment of the invention; 
FIG. 2 is a side view of the preferred embodiment of FIG. 1 with a sidewall 
partially removed; 

FIG. 3 is a cross-sectional view of an alternate embodiment with a lens; 
FIG. 4 is a cross-sectional view of a further embodiment of the invention; 
FIG. 5 is a cross-sectional view of a further embodiment of the invention; 
FIG. 6 is a cross-sectional view of a further embodiment of the invention; 
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FIG. 7 is a cross-sectional view of a further embodiment of the invention: 
FIG. 8 is an exploded view of the prisms of the embodiment of FIG. 7; 
FIG. 9 is a cross-sectional view of a further embodiment of the invention partially 
illustrating the light paths of the reflected light; 

FIG. 10 is a cross-sectional view of a further embodiment of the invention; 
FIG. 1 1 is a side view of a further embodiment of the invention; 
FIG 12 is an end view of the embodiment of FIG. 1 1 ; and 
FIG. 13 is a top view of the embodiment of FIG. 11. 



DETAILED DESCRIPTION 

In the drawings, depicted elements are not necessarily drawn to scale, and alike and 
similar elements are designated by the same reference numeral through several views. 

FIGS. 1 and 2, illustrate the invention. The illustrated lighting device 2 has a linear 
light source 4 and a reflective member 6 partially disposed within a substantially 
cylindrical housing 8. The housing 8 has a first portion 10 and a second portion 12 
separated by a translucent region 14. The first portion 10 and second portion 12, in turn, 
form a sealed cavity 16 with the translucent region 14 for receiving the linear light source 
4, the reflective member 6, a ballast type power supply if a gas discharge lamp is used, and 
any other control circuitry. 

The illustrated linear light source 4 is preferably a linear gas discharge lamp that 
operates cooler and more efficiently than incandescent lamps that emit light by heating a 
high resistant filament. However, a linear incandescent lamp may also be used. The 
inside of the gas discharge lamp is coated with phosphors, a substance that absorbs 
ultraviolet radiation and reradiate the ultraviolet radiation as visible light. Colored 
phosphors are used to change the wavelength of the output light. A ballast is also used 
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with gas discharge lamps to provide the voltage needed to ionize the gas and thereby emit 
light. 

A power supply 22, shown in FIG. 1 , provides direct current to the linear light 
source 4. A rectifier converts alternating current into direct current, which is capacitively 
filtered. In one exemplary embodiment, full-wave rectification converts one hundred and 
twenty volts alternating current into twelve volts direct current to drive a small fluorescent 
lamp ballast. Obviously, other stationary or portable power supplies, power supply 
configurations, and operating voltages can also be used. The power source should be 
designed to the requirements of the light source. 

The reflective member 6, which is illustrated as a pair of hollow conical reflectors 
24 and 26, is located within the first and second portions 10 and 12 of the housing 8, 
respectively. In a preferred embodiment, the smallest circular cross-sections 28 and 30 of 
the two conical reflectors 24 and 26 are positioned near the respective proximal and distal 
ends 32 and 34 of the linear light source 4. The diameters of these circular cross-sections 
28 and 30 are sized to securely engage the linear light source 4. 

The reflective member 6 may have three or more polygonal shaped sides that are 
shaped as triangles or as other closed geometric shapes. Alternatively, the reflective 
member 6 may have one or more conical sides. 

Reflective member 6 can be made of metal, plastic, glass, or other rigid materials. 
Since these materials serve only to provide a desired form for the reflective member 6 and 
provide physical support for a reflective film or coating, the materials do not have to meet 
a high optical quality standard. 

A silver reflective film coupled to the interior surface 36 of the reflector 6 is used 
to reflect light toward the translucent region. The reflective film manufactured by 3M 
Corporation of St. Paul Minnesota under the trademark "SILVERLUX" is used as the 
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principal reflective material, although other reflective films and coatings may also be used. 
These films and coatings may be deposited, sprayed, or affixed by other known means to 
the interior surface 36 of the reflective member 6. Alternatively, the reflective member 6 
may comprise a polished surface or a naturally reflective surface such as a drawn 
aluminum alloy. 

It can be seen in FIG. 2, that the longitudinal axis 38 of the linear light source 4 
and the axis 40 of the reflective member 6 are substantially coincident. This geometry 
causes light that would normally be absorbed or propagated within the housing 8 to 
converge on the translucent region 14. 

As shown in FIG. 2, the translucent region 14 has a substantially cylindrical shape 
with a central axis 42 substantially coincident with the longitudinal axis 38 of the linear 
light source 4. The translucent region 14 may be made of glass, or a plastic material (i.e. 
acrylic, polycarbonate, silicone, etc.), or any other light transmissive material and may 
include a lens 44 (shown in FIG. 3) that focuses rays of light toward an intended area. 
Alternatively, the translucent region 14 may have any of a number of axial lengths or arcs, 
and may, for example, comprise only a small axial length or arc of the housing 8. 
Preferably, the translucent region 14 is substantially cylindrical in shape and has a constant 
radius of curvature. 

A single lens 44 as shown in FIG. 3, or a compound lens (not shown) may also be 
used to improve the efficiency of the invention. As shown, the single lens 44 has two 
ground or polished surfaces, with the outer surface 46 being convex and the inner surface 
48 being concave. 

If desired, a number of other types of lenses may also be used. Lenses made of 
prism-like members 50 also known as microprisms as shown in FIGS. 7 and 8, for 
example, may be used to refract the light that falls incident on the translucent region 14. 
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The prismatic light refractive material or film comprises a plurality of substantially prism 
like members 50 that refract light into a parallel array. These transmissive prisms 50 
refract light traveling in many different directions to produce a highly luminous collimated 
array of light. Sheet like layers of microprisms manufactured by 3M Corporation of St. 
5 Paul Minnesota under the trademark "BEF" (Brightness Enhancing Film) may be used as 
the principal prism lens. 

It should be noted that the invention is not limited to the illustrated dimensions, 
combinations of geometric shapes, or to the geometric shapes of the reflective members 6 
shown in the accompanying figures. Thus, the substantially-conical shapes of the 
jS 1 0 reflective members 6 shown in FIGS. 5 and 8, the profiles of the reflective member 6 
u shown in FIG. 6, the combination of geometric shapes that comprise the reflective member 

H> 6, such as a substantially hollow conical and a plane reflectors 52 and 54 of FIG. 10, and 

the varying lengths of the reflective members 6 shown in the other figures, illustrate only a 
f: few of the many forms that the invention can take. As shown in FIGS. 1 1 and 13, the 

pj 15 reflective member 6 may also comprise any substantially enclosed reflective housing 56. 

m 

The curviineal reflective housing 56 illustrated in FIGS. 11-13 comprise two 
portions 58 and 60. A concave recess 62 extending along the length of the reflective 
housing 56 forms one portion of the housing while oppositely sloped walls 64 and 66 
contiguous with a pair of curved portions 68 and 70 partially form an opposite portion of 

20 the housing 56. The reflective housing 56 substantially encloses the linear light source 4, 
such that the translucent region 14 positioned intermediate of the proximal and distal ends 
32 and 34 of the linear light source 4 emits substantially all of the light produced by the 
linear light source 4. As in many of the previously described embodiments, the 
longitudinal axis of the housing 56 is substantially coincident with the axis of the linear 

25 light source 4. 
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Each reflective member 6 or portion shown in each of the figures can vary from the 
illustrations. These reflective members 6 and variations thereof, illustrate the structure for 
performing the function of directing light from the linear light source 4 toward the 
translucent region 14. 

While it is not intended that the reflective member 6 be limited to any particular 
type of reflector, the preferred embodiments of the invention employed specular and 
diffuse reflectors. As shown in FIG. 9, the reflective member 6 provides a number of 
advantages including reflecting substantially all of the light emitted from the linear light 
source 4 to the translucent region 14. 

In the normal application of the invention, the translucent region 14 can be 
positioned anywhere from the proximal to the distal ends 32 and 34 of the linear light 
source 4 wherein the axial length of the translucent region can be substantially between 
one to fifty percent of the axial length of the linear light source 4. The circumferential 
length or arc of the translucent region 14 can also vary anywhere from allowing up to three 
hundred and sixty degrees of output to an arc that allows less than three hundred and sixty 
degrees of output. 

Given that the luminous intensity of the invention is achieved by internally 
reflecting much of the linear light source's output from within a housing through only a 
relatively small translucent region, the invention encompasses any structure that can 
achieve that function. For example, the linear light source 4 and reflective member 6 axis 
38 and 40 do not have to be coincident nor do any of the disclosed axis 38, 40, and 42 
have to be coincident. 

The descriptions set forth in Table 1 below are provided to illustrate a few of the 
many forms that the invention may take along with their respective properties. These 
examples should not be considered limiting. 
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Table 1 

Example 1 

Luminous intensity of linear light source 
(fluorescent tube) 

Luminous intensity of the device output 
Illuminated length of linear light source 
Translucent region longitudinal length 
Current rating 
Housing diameter 

Example 2 

Luminous intensity of linear light source 
(fluorescent tube) 

Luminous intensity of the device output 
Illuminated length of linear light source 
Translucent region longitudinal length 
Current rating 
Housing diameter 



16,500 Candela* 

40,950 Candela 

170 Millimeters 

35 Millimeters 

10 Milliamperes 

80 Millimeters 



13,470 Candela 

28,910 Candela 

100 Millimeters 

30 Millimeters 

5 Milliamperes 

25 Millimeters 



* A unit of luminous intensity equal to 1/60 of the luminous intensity per square 
centimeter of a blackbody radiating at the temperature of solidification of platinum 
(2,046°K). 



The foregoing detailed description describes only a few of the many forms that the 
present invention can take, and should therefore be taken as illustrative rather than 
limiting. It is only the following claims, including all equivalents that are intended to 
define the scope of the invention. 
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1 . A lighting device, comprising: 

a linear light source having a longitudinal axis, and having a first end and a second 

end; 

a translucent region positioned substantially intermediate said first and said second 
ends; and 

a reflective member having an axis substantially coincident with said longitudinal 
axis, said reflective member positioned to direct light emitted from a substantial portion of 
said linear light source toward said translucent region. 

2. The lighting device of claim 1 , wherein said linear light source comprises a 
gas discharge lamp. 

3. The lighting device of claim 1, wherein said translucent region comprises a 

lens. 

4. The lighting device of claim 3, wherein said lens comprises at least one of 
a convex and a concave surface. 

5. The lighting device of claim 1 , wherein said translucent region comprises a 
plurality of prisms. 

6. The lighting device of claim 1, wherein said reflective member is shaped 
and sized to securely engage said linear light source and said translucent region. 
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7. The lighting device of claim 1 , wherein said reflective member comprises a 
reflector having at least three polygonal sides. 

5 8. The lighting device of claim 1 , wherein said reflective member comprises 

more than one reflector having at least three polygonal sides. 

9. The lighting device of claim 1, wherein said reflective member comprises 
at least one substantially conical shaped reflector. 

D 10 

ff 10. The lighting device of claim 9, wherein said at least one substantially 

conical shaped reflector includes two conical-shaped reflectors of different corresponding 
diameters and the smaller of said conical shaped reflectors is oriented toward an end of 

Jp said linear light source. 

m is 

••^ 

1 1 . The lighting device of claim 1 , wherein said reflective member comprises 
more than one substantially conical shaped reflector having circular cross-sections in 
which the smallest of each of said circular cross-sections of each of said reflectors is 
oriented toward an end of said linear light source. 

20 

12. The lighting device of claim 9, wherein said substantially conical shaped 
reflector has a substantially right circular cone shape. 

13. The lighting device of claim 10, wherein each of said substantially conical 
25 shaped reflectors has a different axial length. 
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14. The lighting device of claim 1, wherein said translucent region has a 
substantially cylindrical shape and a central axis coincident with said longitudinal axis. 

15. The lighting device of claim 1 , wherein said translucent region emits a 
substantially collimated beam of light. 

1 6. The lighting device of claim 1 , wherein said reflective member comprises a 
specular reflector. 

1 7. The lighting device of claim 1, wherein said reflective member comprises a 
diffuse reflector. 

1 8. The lighting device of claim 1 , wherein said reflective member comprises a 
reflective coating affixed to a surface. 

1 9. The lighting device of claim 1 , wherein said reflective member includes a 
silver reflective film. 

20. The lighting device of claim 1 , wherein said reflective member comprises a 
metal reflector. 



2 1 . The lighting device of claim 1 , wherein said reflective member comprises a 
reflective film. 
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22. The lighting device of claim 1 , wherein said translucent region has an arc of 
360 degrees. 

23. The lighting device of claim 1, wherein said translucent region has an arc of 
less tha 360 degrees. 

5 24. A lighting device, comprising: 

a linear light source having a first end and a second end; 

a translucent region positioned substantially intermediate said first and said second 
ends; and 

means for directing light emitted from said linear light source toward said 
1 0 translucent region, said directing means having a common longitudinal axis with said 
linear light source. 

25. The lighting device of claim 24, wherein said linear light source comprises 
a gas discharge lamp. 

26. The lighting device of claim 24, wherein said translucent region comprises 

a lens. 

27. The lighting device of claim 26, wherein said lens comprises at least one of 
20 a convex and a concave surface. 

26. The lighting device of claim 24, wherein said translucent region comprises 
a plurality of prisms. 
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29. The lighting device of claim 24, wherein said directing means is shaped and 
sized to securely engage said linear light source and said translucent region. 

30. The lighting device of claim 24, wherein said directing means comprises a 
5 reflector having at least three polygonal sides. 

3 1 . The lighting device of claim 24, wherein said directing means comprises 
more than one reflector having at least three polygonal sides. 

32. The lighting device of claim 24, wherein said directing means comprises at 
least one substantially conical shaped reflector. 

33. The lighting device of claim 32, wherein said at least one substantially 
conical shaped reflector includes two conical-shaped reflectors of different corresponding 
diameters and the smaller of said conical shaped reflectors is orientated toward an end of 
said linear light source. 

34. The lighting device of claim 24, wherein said directing means comprises 
more than one substantially conical shaped reflector having circular cross-sections in 

20 which the smallest of each of said circular cross-sections of each of said reflectors is 
orientated toward an end of said linear light source. 

35. The lighting device of claim 32, wherein said substantially conical shaped 
reflector has a substantially right circular cone shape. 



10 



15 



25 
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36. The lighting device of claim 33, wherein each of said substantially conical 
shaped reflectors has a different axial length. 

37. The lighting device of claim 24, wherein said translucent region has a 
substantially cylindrical shape and a central axis coincident with said longitudinal axis. 

38. The lighting device of claim 24, wherein said translucent region emits a 
substantially collimated beam of light. 

39. The lighting device of claim 24, wherein said directing means comprises a 
specular reflector. 

40. The lighting device of claim 24, wherein said directing means comprises a 
diffuse reflector. 

41. The lighting device of claim 24, wherein said directing means comprises a 
reflective coating affixed to a surface. 

42. The lighting device of claim 24, wherein said directing means includes a 
silver reflective film. 

43. The lighting device of claim 24, wherein said directing means comprises a 
metal reflector. 
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44. The lighting device of claim 24, wherein said directing means includes a 
reflective film. 

45. The lighting device of claim 24, wherein said directing means comprises a 
reflective coating coupled to a surface. 



46. The lighting device of claim 24, wherein said directing means comprises a 
metal reflector. 
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Declaration and Power of Attorney For Patent Application 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my 

name. 

I believe I am the original, first and sole inventor of the subject matter which is 
claimed and for which a patent is sought on the invention entitled HIGH INTENSITY LAMP 
(Attorney Docket No. 031009-9043), the specification of which was filed with my authority, 
on June 22, 2000 as International Application No. PCT/US00/17149. 

I hereby state that I have reviewed and understand the contents of the above identified 
specification, including the claims referred to above. 

I acknowledge the duty to disclose to the Patent and Trademark Office all information 
known to me to be material to patentability as defined in Title 37, Code of Federal 
Regulations, §1.56. 



As a named inventor, I hereby appoint the following registered practitioners to 
prosecute this application a nd trans act all business in the Patent and Trademark Office 




DIRECT ALL COMMUNICATIONS IN OR PERTAINING TO THIS 
APPLICATION TO: \ 

Casimir F. Laska \ 
Michael Best & Friedrich LLP \ 
1 00 East Wisconsin Avenue \ 
/ Milwaukee, Wisconsin 53202-4108 \ 



(414) 271-6560 

I hereby claim priority benefit under Title 35, United States Code, §119 of the 
provisional U.S. patent application listed below: 

Application Serial No. Filing Date 

60/145,326 23 July 1999 

I hereby declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like so 



made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 



0 

Full name of inventor: Ferenc Mohacsi 





Inventor's signature 

Date: °lnj- ? L 1 2. *w 2 

Residence: .__JVIu^kego£Wisconsin yJM^ 

Citizenship: United^nigdom 
Post Office Address: W125 S7570 Coventry Drive 

Muskego, WI 53140 



